INTRODUCTION
Stachys L., with about 300 species worldwide (Harley et al., 2004) , is the largest genus of subfamily Lamioideae and among the largest genera of Lamiaceae. The genus consists of annual and perennial creeping to ascending herbs or cushion-like subshrubs. The highest number of taxa known in the genus is reported mainly from the Mediterranean and IranoTuranian regions (Bhattacharjee, 1980) . There are about 115 Stachys spp. in south-west (SW) Asia (Hedge, 1986) representing no fewer than 20 of the 23 currently recognized sections (excluding Betonica L.). Of these areas, Turkey and Iran alone harbour about 60 and 34 species, respectively. Both countries thus constitute major centres of diversity on a global scale (Table 1) . Species of the genus are primarily elements of mountainous steppes [e.g. S. annua (L.) L.], but some species prefer humid habitats such as forests (e.g. S. sylvatica L.) or river banks (e.g. S. setifera C.A.Mey.). Some are edaphically and microclimatically specialized chasmophytes (found in rock crevices), and as a consequence are often narrowly distributed endemics (e.g. S. kermanshahensis Rech.f.).
Due to their high content of secondary compounds, several species are widely used in traditional medicine, e.g. as tea (e.g. S. lavandulifolia Vahl and S. pilifera Benth.) . In Iran, some species are endangered due to human land disturbance (e.g. S. persepolitana Boiss.), whereas some are becoming more widespread because of resistance to grazing (e.g. S. acerosa Boiss.).
The taxonomy of the genus has been subject to only a few comprehensive treatments, which are, however, complemented by a growing number of more regionally focused studies. When first described (Linnaeus, 1753 ) the genus included only eight species, most of them occurring in Europe. For the next 80 years advances in the taxonomy of Stachys were gradual and not extensive. Dumortier (1827) was the first to recognize infrageneric groups (three unranked groups) in Stachys. Reichenbach (1830) , Bentham (1834) , Boissier (1879) and Briquet (1896) made important contributions to the subgeneric classification of Stachys (Table 2 ) based mainly on growth habit (annual versus perennial), number of flowers in verticillasters, calyx shape, corolla colour, size of bracteoles and stem type (herbaceous versus woody).
As an important taxonomic treatment on the genus which is still in use, Bentham (1834) considered Betonica as a subgenus under Stachys and divided the genus into nine sections. The most inclusive revision of Stachys was undertaken by Bhattacharjee (1980) , who presented a taxonomic revision of the genus in the Old World and assigned types to the formerly described sections of the genus. Some new sections have also been introduced elsewhere (Koeva-Todorovska, 1978; Krestovskaya, 2003 Krestovskaya, , 2006 Krestovskaya, , 2007 . Moreover, several taxonomic and morphological studies have been conducted on the genus focusing on certain geographical regions (Table 1) , such as North America (Nelson, 1981) , Mexico and Central America (Turner, 1994) and southern Africa (Mulligan, Munro & McNeill, 1983; Codd, 1985; Basset & Munro, 1986; Mulligan & Munro, 1989) , tropical East Africa (Demissew & Harley, 1992) , Europe (Ball, 1972) , Turkey (Bhattacharjee, 1982) and the Iranian Highlands (Rechinger, 1982) .
Recent molecular phylogenetic studies (Scheen et al., 2010; Bendiksby et al., 2011) proposed Stachys as a member of tribe Stachydeae, and some other genera including Sideritis L., Prasium L., Phlomidoschema Vved. were nested in Stachys sensu lato (s.l.) (Scheen et al., 2010) . Contrary to some previous taxonomic revisions of the genus, these studies have shown that Betonica is not closely related to Stachys. However, only limited Old World Stachys spp. have been included in the molecular phylogenetic studies so far. Even based on this reduced sampling, monophyly of several sections (sensu Bhattacharjee, 1980 Bhattacharjee, , 1982 Rechinger, 1982) was questioned and the need to identify possible synapomorphies for more naturally circumscribed units/sections was emphasized. Micromorphological studies (Krestovskaya & Vassiljeva, 1997 , 1998 Salmaki et al., 2008a Salmaki et al., , 2009a Salmaki, Zarre & Jamzad, 2008b) gave further hints to the current circumscription of most sections not being natural. Therefore, a reliable subgeneric classification awaits further morphological and phylogenetic investigations covering the whole range of morphological variation and employing additional suitable molecular markers. For this reason we do not apply any subgeneric classification for the species treated here. Our preliminary results including a reasonable number of taxa and several plastid and nuclear ribosomal DNA markers show that both delimitation of genera in Stachydeae and the subgeneric classification of Stachys need substantial changes (Y. Salmaki et al., unpubl. data) . The arrangement of species in the present taxonomic (1827) Reichenbach (1830) Bentham (1834) Boissier (1879) Knorring (1954) Bhattacharjee (1980) A TAXONOMIC REVISION OF IRANIAN STACHYS 575 treatment is alphabetical as the results of our unpublished phylogenetic study do not confirm the current sectional concept in Stachys, which is purely based on overall morphological similarity and hence subject to extreme convergence. As in general, for Iran there is no consensus yet on the circumscription of Stachys (in a wide or narrow sense), the subgeneric classification system to be used or the number of species, subspecies and hybrids to be recognized. Furthermore, the distribution of each Stachys sp. in Iran has not fully been investigated. According to Rechinger (1982) there are 34 species and four hybrids of Stachys in Iran covering 12 sections, reflecting major morphological lineages. There are, however, several taxonomic problems that could not be referred to in the mentioned treatment. Furthermore, the treatment of Lamiaceae for the 'Farsi Flora of Iran' (M. Assadi et al., unpubl. data) is far from completion. The aim of the present synopsis is to provide a reliable updated key for species identification in Iran and an updated description of the species and to present information on typification, accepted names, synonyms, delimitation of taxonomically difficult species and distribution of the species. This study is a first contribution to an international collaborative effort towards a comprehensive morphological and phylogenetic investigation of Stachys on a global scale.
MATERIALS AND METHODS
The revision presented here is based on fieldwork and examination of > 3500 herbarium specimens, including types (for 36 names) from various European and Iranian herbaria, i.e. B, E, G, G-BOIS, G-DC, K, FUMH, HUB, LE, M, MSB, TARI, TUH, W and WU. Although our main focus has been on Iranian species, this study considers materials from neighbouring and other countries for species with wider distribution ranges. About 400 of the specimens represent our own collections deposited in TUH, with duplicates in MSB and TARI. All measurements were taken directly from herbarium material. Information that could not be clearly observed on dried material (e.g. flower colour or the shape of cross-sections of the basal leaf) was recorded in the field. We carefully examined and measured samples to obtain data on many morphological character traits and tried to include the range of morphological variation. Leaf anatomy is also described for all species in the area. For this purpose the fresh cauline leaves of the second or third nodes of the stem were fixed in the field with FAA (formalinacetic acid-alcohol), or removed from herbarium material. Handmade cross-sections were prepared from the median part of the petiole and the median part of the lamina. Staining and microscopic methods follow Salmaki et al. (2011) . For detailed descrption of indumentum, hairs on different organs were studied using scanning electron microscopy as described by Salmaki et al. (2009a oblong, obovoid or subglobose, rounded at the apex, often angular to winged near the base, 2.5-4.3 ¥ 1.2-2.8 mm.
Distribtution: Subcosmopolitan (excluding Australia, New Zealand). Main centre in the Mediterranean region and SW Asia.
CHARACTER EXPLANATION (FIGS 1A-G, 2A-G, 3A-F, 4A-E, 5A-O)
Habit
Among the taxa studied, three species are annual, whereas the majority of species are herbaceous perennial. In contrast to herbaceous species with elongated stem internodes (Fig. 1C) , the four spiny species (e.g. S. acerosa and its allies) exhibit a subshrubby or cushion-forming habit with reduced internodes (Fig. 1A) . Consequently, they produce fewflowered axillary clusters in contrast to the dense, many-flowered verticillasters found in perennial herbaceous species (Figs 1E, 3C, 4A) . Some perennial species are chasmophilous (Fig. 1F, G) . These species are distributed in the Zagros Mountain range in western Iran (e.g. S. benthamiana Boiss.).
Leaves
In some species, basal leaves are present (e.g. S. byzantina K.Koch and S. sylvatica), but most species of Stachys do not have a basal leaf. Irrespective of the considerable variation in size, shape of the leaves is rather constant. They are always simple and primarily ovate to less frequently lanceolate (e.g. S. palustris L.) or cordate (e.g. S. sylvatica, S. alpina), with entire (e.g. S. trinervis Aitch. & Hemsl., Fig. 4D ), crenate (S. obtusicrena Boiss.) or toothed (e.g. S. cretica L.) margins.
Inflorescences
The terminal verticillate inflorescence found in the majority of herbaceous Stachys is formed of axillary clusters with reduced peduncles and pedicles (Fig. 1C) . It can be congested in a tapering (Fig. 1D ) or remote (Figs 2F, 3B) inflorescence. The reduction in number of flowers (Figs 2D, 3D, 4B) has occurred independently in many cases (e.g. in S. fruticulosa M.Bieb.).
Bracteoles
Some species of Stachys (e.g. S. pilifera) are characterized by having distinct bracteoles approximately two-thirds as long as the calyx and spiny at the apex. However, a few species possess inconspicuous bracteoles (e.g. S. sylvatica). The bracteoles are oblong, elliptic ( Fig. 3D ), lanceolate and linear (Fig. 2D) to setaceous (Fig. 1B) in shape.
Calyx
An actinomorphic calyx is characteristic for most species, but some have a weakly zygomorphic calyx with slightly unequal (three forming the upper lip, two forming the lower lip) teeth (e.g. S. byzantina and its allies). In a single exception, the calyx could also be gibbose (S. annua; Fig. 3E ) or in another rare case inflated ellipsoid (S. inflata). The teeth vary from triangular ( Fig. 2C ) to lanceolate to narrowly triangular (Fig. 4E) . Calyx teeth are herbaceous at the apex in most Stachys spp. but may be spiny in a few species (e.g. S. aucheri). Moreover, several Stachys spp. are characterized by recurved calyx teeth (Figs 1E, 2G) , in contrast to the erect state observed in other species.
Corolla
The colour ranges from white or creamy to pale or golden yellow and from mauve to purple. The corolla is two-lipped (one lobe forming the upper lip, three lobes forming the lower lip) with the posterior lip straight and emarginated and the anterior lip spreading. The tube of the corolla is longer than the calyx in a few species, e.g. S. kermanshahensis (Fig. 2E ), but is nearly of the same length as the calyx in most cases.
Stamens
The four stamens are shorter or longer than the corolla tube, with straight or connivent filaments, and subparallel or divaricate thecae.
Style
The style is bifid with subequal branches (with the lower branch often slightly longer).
Pollen
The basic shape of the pollen grains in most taxa studied is prolate-spheroidal (Fig. 5A ), but subprolate, spheroidal and oblate-spheroidal pollen grains can also be found in a few species. The grains are usually tricolpate (the amb triangular; Fig. 5A ), but also tetracolpate (the amb circular to more or less square, e.g. in S. iberica M.Bieb. and S. atherocalyx; Fig. 5C ). The surface is microreticulate (most frequent type; Fig. 5B ), reticulate, perforate, foveolatepsilate or foveolate (Salmaki et al., 2008a) . (Salmaki et al., s.n.) ; C, S. inflata subsp. inflata (Salmaki & Zarre 36505) (Salmaki & Zarre 35898) . (Salmaki et al. 36518) ; F, S. setifera (Zarre & Salmaki 36510). surface, seven basic types can be distinguished: minutely reticulate (Fig. 5D) , verrucate (Fig. 5E ), colliculate (Fig. 5F ), scalariform, ruminate, foveate and rugose. The minutely reticulate type is the most common among the studied species, but variations in alignment, size and shape of its component cells provide further evidence that are useful as diagnostic characteristics (Salmaki, Zarre & Jamzad, 2008b) .
Hairs
The important characters in terms of indumentum are presence of glandular (Fig. 5G ) and non-glandular hairs (Fig. 5I) , thickness of hair cell walls, number of cells (unicellular or multicellular), presence of dendroid and multinodal hairs (Fig. 5O ) or uninodal hairs stellate at base (Fig. 5L) , presence of vermiform hairs (Fig. 5K) , orientation of hairs and presence of papillae on hair surface (Fig. 5J) . The glandular hairs can be subdivided into subtypes: stalked (Fig. 5H,M) , subsessile (Fig. 5G , K) or sessile (Fig. 5N) . The stalks of the glandular hairs can be uni-or multicellular. Simple unbranched and branched hairs constitute two subtypes of non-glandular hairs (Salmaki et al., 2009a) .
Phenology
Flowering and fruiting between May and July; peak flowering in June. (Fig. 1A) Stachys acerosa Boiss., Diagn. Pl. Orient. 7: 57 (1846) . Type: IRAN, ad latera in orientem-spectantia m. Sabst-Buschan (Sabz Poushan) prope Schiras (Shiraz) , 1848, Kotschy 418 (holotype: G-BOIS!; isotypes: C: photograph!, G!, LE!, M!, W!). PLANTS perennial, cushion-forming, woody at base. STEMS thorny, from a thick base becoming thin further up, 15-25 cm, profusely branched near base, usually erect, internodes 1.0-2.5 cm long, sparsely covered with appressed short simple hairs up to 1 mm and short subsessile to sessile glandular hairs 0.2-0.5 mm. BASAL LEAVES absent. CAULINE LEAVES oblong to elliptic, 2.5-3.0 ¥ 0.4-0.6 mm, margin entire, apex spinescent, attenuate at base, subsessile to sessile, hairy as the stem. FLORAL LEAVES lanceolate, 0.8-1.0 ¥ 0.3-0.5 cm, margin entire, sessile. VERTICILLASTERS two-flowered, remote, pedicels 1.5-2.0 mm long. BRACTEOLES absent. CALYX regular, tubular, 8.0-12.5 ¥ 3-5 mm; teeth subequal, spinescent at apex, triangular to lanceolate, sparsely covered with appressed long simple hairs and subsessile to sessile glandular hairs at margin; teeth 3-6 mm long. COROLLA white, 18-20 mm long; tube 8-12 mm long, subequal to calyx tube; upper lip 3-5 ¥ 3.0-3.5 mm; lower PLANTS perennial erect herbs, mesophytic, up to 1 m tall with creeping rhizome. STEMS thick, 50-100 cm, non-branched or rarely branched beneath the flowering axis; internodes 8-12 cm long; covered with long vermiform hairs up to 3 mm and stalked or subsessile to sessile glandular hairs. BASAL LEAVES cordate or broadly ovate, 10-18 ¥ 7-12 cm; subcrenulate to dentate at margin; apex ± acute; cordate at base; petiole 4-12 cm; hairy as the stem. CAULINE LEAVES ovate to broadly lanceolate, 6-9 ¥ 3.0-6.5 cm, subcrenate to dentate at margin, acute at apex, cordate at base, hairy as the stem and basal leaves. FLORAL LEAVES similar to cauline leaves but smaller, elliptic to lanceolate, 1-4 ¥ 0.5-3.0 cm, apex acute, margin crenate to dentate, sessile. VER-TICILLASTERS remote, sometimes congested at the top of flowering axis, ten-to 20-flowered, pedicels 1.5-3.0 mm long. BRACTEOLES lanceolate to linear, numerous, herbaceous, 4-8 mm long, acute at apex but unarmed, softly pilose. CALYX subbilabiate, subcampanulate, 9-11 ¥ 4-5 mm; teeth subequal, lanceolate, erect to slightly recurved at fruiting time, 2-3 mm long, with glandular and long simple hairs at margin. COROLLA pink, 10-20 mm long; tube ± included in the calyx, 5-8 mm long; upper A TAXONOMIC REVISION OF IRANIAN STACHYS 585 corolla lip 4-9 ¥ 4.0-4.5 mm, densely covered with long simple hairs outside usually exserted from the lip; lower corolla lip trilobed, 6-12 ¥ 7-9 mm. NUTLETS globose, 2.5-3.0 ¥ 2.4-2.8 mm; minutely reticulate on surface, broadly winged.
ENUMERATION OF TAXA

Stachys acerosa
Phenology: Flowering and fruiting between July and early August.
Distribution and ecology:
Northern Turkey, Armenia, Georgia, Azerbaijan, northern Iran. Hyrcano-Euxine element (Fig. 8A) . Slopes of mountainous forests, preferring soils with high percentage of clay and humus; elevation 900-2000 m.
Conservation status: NT (IUCN, 2008) . In Iran, human disturbances in hyrcanian forest mean the species is almost threatened, but it is more widespread in neighbouring countries.
Affinities and variation: Stachys macrophylla has been described as closest to S. alpina and differs from it in having a dense indumentum at the lower surface of leaves. Bhattacharjee (1974) reduced S. macrophylla to subspecific rank under S. alpina. Stachys persica was considered to be distributed in north to north-west Iran (Rechinger, 1982) , but characters separating it (mainly smaller leaf size) from S. alpina are of low taxonomic importance and show continuous variation. Stachys alpina is distinguishable from all other taxa occuring in Iran by its large cordate leaves and branched flowering stems that are sparsely covered by long vermiform hairs and stalked to sessile glandular hairs. PLANTS annual, biennial or perennial branched herbs with basal rudimentary leaves. STEMS ± thin, 20-45 cm long, simple or branched, usually erect, rarely procumbent; internodes 4-6(-8) cm long; sparsely covered by short simple papillate hairs up to 2 mm and subsessile to sessile glandular hairs. BASAL LEAVES ovate-oblong to ovate-lanceolate, 1.5-4.5 ¥ 1.0-2.5 cm, crenate at margin; obtuse at apex, usually attenuate or rarely cordate at base, hairy as the stem, petiole 3.0-4.5 cm long. CAULINE LEAVES similar but smaller than basal leaves, ovaterhomboid, 2.0-3.5 ¥ 1.0-1.5 cm, crenate-dentate at margin; apex obtuse; usually cuneate to attenuate, petiole 1-2.5 cm. FLORAL LEAVES elliptic to lanceolate, 0.7-2.0 ¥ 0.4-0.6 cm, weakly crenate or entire at margin, subsessile to sessile. VERTICILLASTERS four-to six-(-eight)-flowered; remote, ± congested above, pedicels 1.0-1.5 mm long. BRACTEOLES few, linear to setaceous, herbaceous, 1.0-2.5 mm long, acute at apex but unarmed, often glabrous, rarely with short and long simple hairs. CALYX bilabiate, tubular, gibbous at base, 8-12 ¥ 4.0-5.0(-5.5) mm; teeth subequal, 2.5-4.0 mm long, triangular-subulate to lanceolate, ± erect to subrecurved, covered with papillate short simple or long hairs at margin, sometimes also with glandular hairs, glabrescent. COROLLA creamy yellow, sometimes with red spots, 14-20 mm long, tube longer than calyx tube, 11-13 mm long; upper corolla lip 4-5 ¥ 3.5-5.0 mm; lower corolla lip indistinctly trilobed, 6-8 ¥ 7-9 mm. NUTLETS broadly obovoid, 3.0-3.7 ¥ 2-2.8 mm, minutely reticulate on surface, with narrow wing.
Phenology: Flowering and fruiting between early June and July.
Europe to eastern Asia but more frequent in eastern Turkey, northern and eastern Iraq, Georgia and Iran (Fig. 8A ). It usually prefers soils with high percentage of clay; mountainous slopes.
Conservation status: NT (IUCN, 2008) . In Iran the status of this species is almost threatened, but it is more widespread in neighbouring countries; elevation 500-2600 m.
Affinities and variation:
Contrary to Rechinger (1982) , we follow Bhattacharjee (1982) PLANTS perennial, densely branched herbs. STEM ± thin, 40-85 cm, densely branched and woody at base, usually erect, internodes up to 5 cm long, sparsely covered by appressed short or long simple hairs up to 2 mm, glandular hairs absent. BASAL LEAVES linear to narrowly oblong-lanceolate, 4-10 ¥ 1.0-1.5 cm, crenate-serrate at margin, acute at apex, attenuate at base, subsessile to sessile, hairy as stem. CAULINE LEAVES oblong-lanceolate to lanceolate, 4-10 ¥ 0.4-1.5 cm, sparsely covered by appressed short simple hairs, crenate-serrate at margin, acute at apex, attenuate at base. FLORAL LEAVES linear to lanceolate, 2-4 ¥ 0.3-0.4 cm, entire, aristate at apex, sessile, hairy as stem. VER-TICILLASTERS (four-) six-to eight-flowered, remote below, ± congested above. BRACTEOLES linear to setaceous, 3-6 mm, herbaceous, with short and long simple hairs. CALYX tubular to subcampanulate, 10-12 ¥ 3-5 mm, densely covered by appressed short simple hairs; teeth erect, lanceolate-subulate, 5-7 mm long, with long aristate yellow tips 1.5-2.0 mm. COROLLA creamy to yellow, sometimes with red spots, 14-18 mm, tube longer than calyx tube, 6-8 mm long; upper corolla lip 4-5 mm long, 3.5-5.0 mm; lower corolla lip indistinctly trilobed, 6-8 ¥ 4-6 mm. NUTLETS broadly obovoid, 2-3 ¥ 1.0-1.4 mm, minutely reticulate on surface, narrowly winged.
Phenology: Flowering and fruiting between early and late July.
Distribution and ecology:
North-east and east Anatolia, north and north-west Iran, Azerbaijan, Armenia, Georgia, Crimea, north Balkan Peninsula, Romania. Euro-Siberian element (Fig. 8B ). It prefers rocky slopes, gravelly ground with Rhamnus L. and Artemisia L. vegetation types and meadows, near fields, roadside banks; elevation 1350-2160 m.
Conservation status: LC (IUCN, 2008).
Affinities and variation:
This species has been reported from Iran in a plant list for the Arasbaran protected area (Assadi, 1988) where it is more or less abundant. However, it is more widespread in neighbouring Caucasus countries up to Europe. The most similar species to S. atherocalyx is S. recta (a new record for Iran) characterized by its narrowly lanceolate cauline leaves and smaller calyx teeth. PLANTS perennial, cushion-forming and woody at base. STEMS from a thick base becoming thin further up, thorny, 15-30 cm, branched near the base, usually erect, internodes 2.5-4.0 cm long, covered with long simple hairs up to 2 mm and subsessile to sessile glandular hairs. BASAL LEAVES oblong to elliptic, 2.5-3.0 ¥ 0.4-0.6 cm, entire at margin, spinescent at apex, with a yellow mucro 2-3 mm long; attenuate at base; subsessile to sessile; hairy as stem. CAULINE LEAVES narrowly oblong, 1.5-2.5 ¥ 0.3-0.5 cm, entire at margin, spinescent at apex, attenuate at base, sessile, hairy as stem. FLORAL LEAVES linearlanceolate, 0.8-1.5 ¥ 0.4-0.6 cm, entire at margin, sessile, sparsely covered by appressed long simple hairs along with subsessile to sessile glandular hairs. VERTICILLASTERS two-flowered, remote, pedicels 1.5-2.0 mm long. BRACTEOLES four to six, linear, 10-11 mm long, linear, 6-10 mm, acute at apex. CALYX regular, tubular, 8-12 ¥ 3-5 mm; teeth subequal, spinescent at apex, triangular to lanceolate, sparsely covered by appressed long simple hairs and subsessile to sessile glandular hairs, teeth 3-6 mm long. COROLLA white, 18-20 mm long; tube 8-12 mm long, subequal to calyx tube; upper corolla lip 3-5 ¥ 3.0-3.5 mm; lower corolla lip distinctly trilobed, 7-10 ¥ 6-10 mm. NUTLETS oblong in outline, 3.5-4.0 ¥ 1.5-2.0 mm, verrucate on surface, wingless.
Stachys aucheri
Phenology: Flowering and fruiting between late May and early July.
Conservation status: EN (IUCN, 2008)
; it is an extremely rare species in Iran known only from the type specimens and a few collections mentioned below.
Distribution and ecology: Narrowly endemic to the southern Zagros Mountains (Fig. 8B ) and can be found there in steppe vegetations mainly composed of Astragalus spp., elevation 1800-2400 m.
Affinities and variation: Although S. aucheri was recognized as closely related to S. pilifera (Rechinger, 1982) , it actually more closely resembles S. acerosa. The lectotype of S. aucheri (Aucher-Eloy 2905) is mixed with the syntype of S. acerosa (Aucher-Eloy 1807). Stachys koelzii was then described as closely related to S. acerosa (Rechinger, 1982) based on its smaller corolla and long simple hairs. Detailed examination of the type material in G-BOIS led to synonymy of S. koelzii under S. aucheri as treated here. PLANTS perennial, mesophytic ± branched herbs with distinct basal leaves. STEMS thick, 35-100 cm, simple, sometimes branched, erect, internodes 8-12 cm long, covered with long vermiform hairs up to 4 mm and stalked or subsessile to sessile glandular hairs. BASAL LEAVES oblong to ovate-oblong, 4.0-10.5 ¥ 1.5-3.0 cm, usually sparsely rarely densely covered by appressed smooth vermiform hairs and stalked or subsessile to sessile glandular hairs on upper surface, softly villous to glabrescent beneath, crenate-serrate at margin, obtuse to acute at apex, cordate to subcordate at base, petiole 3-10 cm. CAULINE LEAVES oblong to oblong-lanceolate, 3-10 ¥ 1-3 cm, acute at apex, rarely obtuse, truncate at base, serrate at margin, subsessile or with a petiole 1-5 cm long, hairy as basal leaves. FLORAL LEAVES elliptic to lanceolate, similar to cauline leaves but smaller, 3-5 ¥ 1-2 cm, sessile, acute at apex, crenateserrate at margin. VERTICILLASTERS remote throughout or a few congested above, 1-5 cm distant, ten-to 25-flowered, peduncles 1.5-5.0 mm long, pedicels 1.5-10.0 mm. BRACTEOLES numerous, lanceolate to linear, herbaceous, 6-12 mm long, acute at apex but not spinescent, softly pilose. CALYX subbilabiate, subcampanulate, 10-12 ¥ 5-6 mm, covered with simple long hairs; teeth subequal, ovate to lanceolate, erect to slightly recurved in fruit, 3.0-3.5 mm long, covered by glandular and eglandular hairs at margin. COROLLA rose-pink, 15-20 mm, tube subincluded, 5-8 mm long; upper corolla lip densely covered with exserted simple long hairs outside usually exceeding the lip, 7-9 ¥ 3.0-4.5 mm; lower corolla lip distinctly trilobed, 8-11 ¥ 6-8 mm. NUTLETS obovoid, 2-3 ¥ 2.0-2.4 mm, colliculate on surface, narrowly winged.
Distribution and ecology:
Mainly north-east and east Turkey, Crimea, Azerbaijan, Armenia, north and west Iran (Fig. 8B) . On rocky slopes, limestone ravines or stream sides; elevation 2200-3100 m. PLANTS perennial, suffruticose, chasmophilous. STEMS thin and fragile, 30-40 cm, with numerous branches at base, erect to decumbent; internodes 4-8 cm long, densely covered by stalked glandular hairs up to 1 mm and subsessile to sessile hairs mixed with smooth short simple hairs up to 0.5 mm. BASAL LEAVES cordate to broadly lanceolate-ovate, 2.5-3.0 ¥ 2.5 cm, dentate to serrate at margin, obtuse at apex, usually cordate at base, hairy as stem, petiole 2 cm. CAULINE LEAVES similar to basal leaves but smaller, cordate to ovate-lanceolate, 2.0-2.5 ¥ 1.5-2.0 cm, petiole 1 cm. FLORAL LEAVES ovate to lanceolate, (0.5-)1.0-1.5(-2.0) ¥ 0.5-1.0 cm, subsessile to sessile. VERTICILLASTERS (two-) six-to eight (-ten)-flowered, congested in a tapering inflorescence, pedicels up to 1 mm long. BRACTEOLES numerous, linear to setaceous, herbaceous, 2-5 mm long, acute at apex but unarmed, hairy as the leaves. CALYX subcampanulate, 7-10 ¥ 2-3 mm; teeth subequal, lanceolate, ± recurved and widened in fruit, densely covered by stalked glandular hairs, teeth 3-5 mm long. COROLLA golden yellow, sometimes with pale red dots on lower lip, 15-20 mm long; tube usually as long as the calyx tube, 7-9 mm long; upper corolla lip 4-5 ¥ 3-4 mm; lower corolla lip indistinctly trilobed, 8-10 ¥ 6-8 mm. NUTLETS obovoid, 3.0-3.5 ¥ 2.0-2.5 mm, minutely reticulate on surface, wingless.
Phenology: Flowering and fruiting between early June and early July.
West and north-west Iran, north Iraq (Irano-Turanian element, Fig. 8C ). Chasmophilus plants dwelling in rock crevices or joints distributed in the Zagros Mountains in western Iran and adjacent areas in neighboring countries; elevation 800-3000 m.
Conservation status: NT (IUCN, 2008) . The populations of these plants are composed of few individuals and become small in response to increasing drought in the area.
Affinities and variation:
It is distributed frequently in western Iran and has been attributed to the S. kurdica complex, known to be a homogeneous (Bhattacharjee, 1982) and taxonomically difficult group (Salmaki et al., 2009b) . The delimitation of species in this group based solely on morphological characters is problematic. Presence or absence of glandular hairs and the size of the calyx are among the diagnostic characters used in separating species in this group. It is most similar to S. kurdica (northern Iraq, western Iran) but differs from it in having stalked glandular hairs on the calyx and stem. Furthermore, the verticillasters are congested upwards into a dense head in the latter. PLANTS perennial, silvery, mesophytic erect herbs with distinct basal leaves. STEMS thick, 40-100 cm, usually simple, rarely branched, internodes 5.5-12.0 cm long, densely covered by appressed long vermiform hairs up to 5 mm and stalked or subsessile to sessile glandular hairs. BASAL LEAVES elliptic to broadly lanceolate, 3.5-8.0 ¥ 1.5-3.5 cm, subcrenulate to entire at margin, ± obtuse at apex, cuneate to rarely rounded at base, hairy as the stem, petiole 2-7 cm. CAULINE LEAVES elliptic to lanceolate, 4-8 ¥ 1.5-3.0 cm, subcrenulate to entire at margin, obtuse at apex, cuneate at base; petiole short, 0.5-2.0 cm long. FLORAL LEAVES elliptic to lanceolate, 3-5 ¥ 1-2 cm, sessile, acute at apex, crenate to entire at margin, hairy as the stem. VERTICILLASTERS remote throughout or a few congested above, 1-6 cm distant, ten-to 30-flowered, pedicels 1.0-1.5 mm long. BRACTEOLES numerous, lanceolate to linear, herbaceous, 4-10 mm long, acute at apex but not spinescent, softly pilose. CALYX subbilabiate, subcampanulate, 8-10 ¥ 0.5-2.0 mm; teeth subequal, ovate to lanceolate, erect to slightly recurved in fruit, 1.5-2.5 mm long; with glandular and smooth simple hairs at margin. COROLLA purple, 13-20 mm long; tube subincluded, 7-8 mm long; upper corolla lip densely covered with long simple hairs outside, hairs usually exserted, 6-12 ¥ 3.0-4.5 mm; lower corolla lip trilobed, 6-8 ¥ 4-5 mm. NUTLETS globose, 2.0-2.7 ¥ 2.0-2.7 mm, minutely reticulate on surface, narrowly winged.
Phenology: Flowering and fruiting between early April and late June.
Distribution and ecology:
North and central Turkey, north and north-west Iran, Azerbaijan, Armenia and Georgia (Fig. 8C) . This species is a Euro-Siberian element and can be found in flat meadows in submontane steppes or field margins, and densely growing in overgrazed meadows and disturbed lands; elevation (750-) 1800-2800 m.
Conservation status: LC (IUCN, 2008) . It is widely distributed in northern Iran and also widespread in other countries.
Affinities and variation:
Closely related to S. thirkei K.Koch from Turkey but differs from it in having dense vermiform hairs and also compact verticillasters at apex. PLANTS perennial, erect herbs with distinct basal leaves. STEMS 40-100 cm, simple or sometimes loosely branched, sparsely covered with vermiform hairs up to 3 mm and stalked or subsessile to sessile glandular hairs; internodes 9-13 cm long. BASAL LEAVES oblong to elliptic, 4-10 ¥ 2-3 cm, subentire at margin, ± obtuse (rarely acute) at apex, cuneate at base, hairy as stem, petiole 3-6 cm. CAULINE LEAVES elliptic to lanceolate, 6-12 ¥ 1-2 cm, subcrenate at margin, obtuse at apex, truncate at base, with a distinct petiole 1-5 cm long, softly covered by hairs as stem. FLORAL LEAVES similar but smaller than cauline leaves, elliptic to lanceolate, 3-5 ¥ 1-2 cm, subsessile to sessile, acute at apex, crenate to entire at margin. VERTICILLASTERS remote throughout or a few congested above, 1-6 cm distant, ten-to 30-flowered, pedicels 1.0-1.5 mm long. BRACTEOLES numerous, herbaceous, lanceolate to linear, 4-10 mm long, acute at apex but unarmed, softly pilose. CALYX subbilabiate, subcampanulate, 12-16 mm; teeth subequal, 3.0-3.5 mm long, ovate to lanceolate, erect to slightly recurved in fruit, with glandular and eglandular hairs at margin. COROLLA purple, 13-20 mm; tube subincluded, 7-8 mm long; upper corolla lip densely covered with sericeous-tomentose hairs outside usually exserting the lip, 6-12 ¥ 3.0-4.5 mm; lower corolla lip 6-8 ¥ 4-5 mm, distinctly trilobed, 6-8 ¥ 4-5 mm. NUTLETS obovoid, 2.0-2.5 ¥ 1.5 mm, verrucate on surface, with narrow wing.
Distribution and ecology: South and east Turkey, northern Iraq, western Iran. Irano-Turanian element (Fig. 8C) . Rocky igneous slopes with ± wet soils, undergrowth in Quercus L. forest; elevation 1000-2200 m. Also on steep slopes at ± high altitudes, mostly with plants such as species of Cousinia Cass., Echinops L. and Euphorbia L. Compared with its other allies such as S. byzantina, this species prefers drier areas. PLANTS dwarf subshrubs, densely or more frequently loosely branched, woody at base, puberulent throughout. STEMS 15-40 cm, robust and profusely branched near base and leaf axils, usually erect, internodes 2.0-3.0(-3.5) cm long, sparsely covered by appressed papillate short simple hairs 0.3-1.0 mm. BASAL LEAVES absent. CAULINE LEAVES oblong to narrowly lanceolate, 0.5-1.5 ¥ 0.2-0.4 cm, entire at margin, obtuse at apex, attenuate at base, hairy as stem, usually subsessile to sessile, petiole 0.1-0.2 cm. FLORAL LEAVES narrowly lanceolate, 0.5-0.7 ¥ 0.2 cm, entire at margin, subsessile to sessile, as long as or slightly longer than verticillasters above. VERTICILLASTERS two-flowered, remote, pedicels 1-3 mm long. BRACTEOLES few, minute, linear to subulate, herbaceous. CALYX ± regular, campanulate, 7-10 ¥ 3-5 mm; teeth subequal, triangularsubulate, ± erect to subrecurved, 2.0-3.5 mm long, covered with papillate short simple hairs at margin. COROLLA pink, sometimes with red spots, 15-20 mm long; tube 7-8 mm long, slightly longer than or ± equal to calyx tube; upper corolla lip 4-8 ¥ 4-5 mm, bilobed; lower corolla lip indistinctly trilobed, 8-12 ¥ 7-8 mm. NUTLETS obovoid, 3.5-4.0 ¥ 2.0 mm, colliculate on surface, broadly winged.
Phenology: Flowering and fruiting between late June and late July.
Distribution and ecology:
North-east Turkey, Azerbaijan, Georgia, northern and north-west Iran A TAXONOMIC REVISION OF IRANIAN STACHYS 591 (Irano-Turanian element, Fig. 8D ). It grows on serpentine soils in foothill areas; elevation 400-1700 m.
Conservation status: NT (IUCN, 2008).
Affinities and variation: Related to S. fruticulosa M.Bieb. subsp. grossheimii (Kapeller) Menitsky (distributed in Armenia) and S. araxina Kopell., but differing in its herbaceous calyx with soft spinescent and widely recurved teeth, bilobed upper lip of corolla and stamens longer than corolla tube. Stachys fruticulosa grows mostly on serpentine soils in the foothills of a few mountains in north-west Iran, Caucasus and Tauria. It is morphologically and ecologically unique among the studied species due to its shrubby habit and large lower corolla lip.
There is a form of this plant growing in Gilan Province with crowded, narrow and thin stems. This form may represent a new taxon (probably at subspecies rank), but more studies are needed to confirm this. PLANTS perennial, densely branched herbs. STEMS 20-45 cm, erect; internodes 4-6 cm long, sparsely covered by smooth short and long simple hairs up to 2 mm, glandular hairs absent. BASAL LEAVES oblong to oblong-lanceolate, 3.5-5.0 ¥ 0.5-1.2 cm, crenate to faintly crenate-dentate at margin, obtuse at apex, usually attenuate at base, subsessile to sessile, hairy as stem. CAULINE LEAVES similar but somewhat smaller than the basal leaves, oblonglanceolate, 2-3 ¥ 0.4-0.6 cm. FLORAL LEAVES lanceolate to ovate-lanceolate, uppermost ones as long as or shorter than the verticillasters, (0.5-)1.0-1.5 (-2.0) ¥ 0.4-0.5 cm, subsessile to sessile, obtuse at apex, usually crenate rarely entire at margin. VER-TICILLASTERS (two-) four-to six-(eight)-flowered, remote below, few ± congested above, pedicels 1-2 mm long. BRACTEOLES few, herbaceous, linear to lanceolate or rarely setaceous, 1.5-3.5 mm long, acute at apex but unarmed, with short and long simple hairs. CALYX subbilabiate, subcampanulate to tubular, 6-10 ¥ 3-5 mm; teeth subequal, lanceolate, ± erect to subrecurved, 3-5 mm long, covered by smooth short and long simple hairs at margin. COROLLA purplish-pink to creamy white with pink spots, 14-20 mm long; tube usually longer than the calyx tube, 7-9 mm long; upper corolla lip 4-5 ¥ 3-5 mm; lower corolla lip indistinctly trilobed, 8-11 ¥ 5-10 mm. NUTLETS broadly obovoid, 3.0 ¥ 1.0-1.5 mm, minutely reticulate on surface, narrowly winged.
Distribution and ecology:
Mainly eastern Turkey, Azerbaijan, Armenia, Georgia, northern and western Iran, western Iraq (Fig. 8D) . Irano-Turanian element. Limestone slopes or serpentine rocks and screes, streams and river-sides, steppes and igneous banks; elevation 800-2400 m. It grows mainly in disturbed areas beside roads or edges of cultivated fields among plants such as species of Euphorbia or Teucrium L. (IUCN, 2008) , but more widespread in neighbouring countries. (Fig. 2C) Stachys inflata Benth., Lab. Gen. Sp. 562 (1834) . Type: 'Africa Septentrionali' (K: based on a specimen sent to Bentham from the Horticultural Society of London).
Conservation status: VU in Iran
Stachys inflata
=Stachys inflata Benth. subsp. albopannosa Rech.f., Österr. Bot. Z. 99: 47 (1952) .
PLANTS perennial, caespitose herbs. STEMS 15-50 cm, numerous, densely branched at base, usually simple further up, erect, internodes 3-6 cm long, densely covered by dendroid multinodal hairs 0.5-1.5 mm long with two to five arms and subsessile to sessile glandular ones. BASAL LEAVES oblong to elliptic, 2.0-4.5 ¥ 1.0-1.5 cm, entire at margin, usually obtuse or rarely acute at apex, attenuate at base, hairy as stem, petiole 0.3-0.5 cm. CAULINE LEAVES similar to basal leaves, gradually passing into sessile floral leaves, oblong to elliptic, 1.5-3.5 ¥ 0.6-1.2 cm, hairy as the stem and basal leaves, petiole 0.2-0.3 cm. FLORAL LEAVES oblong to lanceolate, 1.2-2.5 ¥ 0.4-0.8 cm, shorter than the verticillasters, obtuse at apex, entire at margin, hairy as cauline leaves, shortly petiolate to sessile. VERTICIL-LASTERS (three-) four-to six (eight)-flowered, remote (congested in a tapering inflorescence); pedicels minute. BRACTEOLES numerous, herbaceous, linear to lanceolate, 6-8 mm long, hairy as leaves. CALYX inflated, ellipsoid, subregular, 12-20(-24) ¥ 8-18 mm; teeth subequal, triangular, obtuse, 2.5-3.5 mm long, hairy as leaves. COROLLA pink to purple with white or yellow spots on upper and lower lips, rarely creamy to pale yellow, 20-30 mm long; tube subequal to calyx tube, 10-15 mm long; upper corolla lip 5-10 ¥ 4-5.0 mm; lower corolla lip indistinctly trilobed, 5-15 ¥ 6-10 mm. NUTLETS obovoid, 3.0-3.5 ¥ 2.4-3.0 mm, foveate on surface, wingless.
Stachys inflata Benth. subsp. inflata (Fig. 2C ) PLANTS greenish grey to silvery, densely or ± sparsely hairy. CALYX broadly inflated, 18-24 ¥ 12-18 mm; calyx teeth triangular, obtuse at apex, 1-2 mm.
Distribution and ecology:
North-east Turkey, eastern Iraq, Armenia, Iran, Azerbaijan, Armenia, Georgia (Fig. 8D) ; Irano-Turanian element. Stachys inflata is the most widespread species of the genus in the above-mentioned countries. In Iran, this species usually grows in submontane steppes; elevation (750-) 1800-2800 m. (IUCN, 2008) , forming dense populations in most subalpine steppes in Iran.
Conservation status: LC
Affinities and variation:
Stachys inflata and other species formerly attributed to section Ambleia (sensu Bhattacharjee, 1982) are characterized by having branched trichomes. This species is similar to S. kotschyi but can be easily distinguished from it by its inflated calyces with small triangular teeth. (Fig. 8D) . In Iran it is distributed only in the north-west of the country. It is a Euro-Siberian floristic element; elevation 800-2200 m. (IUCN, 2008) , in Iran known only from few localities, but more widespread in the Caucasus.
Conservation status: VU
Affinities and variation:
It is similar to S. inflata subsp. inflata but differs in calyx shape and teeth. PLANTS perennial, suffruticose, saxicolous, densely branched herbs, woody at base. STEM thin, 10-15 cm, densely branched at base, prostrate to decumbent, fragile, internodes 1.0-1.5 cm long, densely covered by spreading long simple hairs 2-3 mm long and stalked (c. 1 mm long) or subsessile to sessile glandular hairs. BASAL LEAVES cordate to broadly ovate, 2.0-2.5 ¥ 2.0-2.5 cm, dentate at margin, obtuse at apex, usually truncate at base, densely hairy as the stem, petiole 0.3-0.5 cm. CAULINE LEAVES similar to basal leaves and gradually passing into sessile floral leaves. FLORAL LEAVES ovate to broadly lanceolate, 1.0 ¥ 0.5-0.7 cm, shortly petiolate to sessile, otherwise similar to cauline leaves. VERTICILLASTERS (two-) three-to four (to five)-flowered, congested in a tapering inflorescence; pedicels minute. BRACTEOLES few or absent, herbaceous, linear to setaceous, 4-5 mm long, sparsely hairy. CALYX subregular, infundibular, 7-8(-9) ¥ 3-4(-5) mm; teeth subequal, lanceolate, 3-4 mm long, covered with short (< 0.5 mm) to long simple hairs and stalked glandular hairs at margin. COROLLA white to creamy with purple spots on upper and lower lips, 14-20 mm long; tube obviously longer than calyx tube, 10-12 mm long; upper corolla lip 3-4 ¥ 2.5-3.0 mm; lower corolla lip indistinctly trilobed, 6-8 ¥ 5-6 mm. NUTLETS obovoid, 3.0-3.3 ¥ 2.0-2.5 mm, minutely reticulate on surface, wingless.
Phenology: Flowering and fruiting between early June and early July. ,  Fig. 9A) ; elevation 1000-2200 m. : EN (IUCN, 2008) . Due to its unique habit type on limestone-bearing soils near rocks and cliffs, it is known only from few sparse patches in Kermanshah Province in Iran and it is at high risk.
Distribution and ecology: Western Iran (endemic
Conservation status
Affinities and variation:
Stachys kermanshahensis is easily distinguishable from S. veroniciformis, perhaps its closest relative, by broad to rounded leaves and a villous indumentum. This species differs from S. lanigera with similar habit and habitat mainly in its bracteoles and calyx length. The latter has a long calyx (10-12 mm) and longer (10-12 mm) and wider bracteoles. PLANTS perennial, caespitose herbs, silvery, ± woody at base. STEM thin, densely branched at base, usually simple further up, 15-50 cm, erect, internodes 3-6 cm long, stipules present at leaf base, densely covered by stellate hairs 0.5-1.5 mm long with two to five arms and subsessile to sessile glandular hairs. BASAL LEAVES oblong to elliptic, 2.0-4.5 ¥ 1.0-1.5 cm, entire at margin, obtuse or rarely acute at apex, attenuate at base, hairy as stem, petiole 0.3-0.5 cm. CAULINE LEAVES similar to basal leaves, gradually passing into sessile floral leaves, oblong to elliptic, 2.0-3.5 ¥ 0.6-1.2 cm, entire at margin, otherwise similar to basal leaves, petiole 0.2-0.3 cm. FLORAL LEAVES oblong to lanceolate, 1.2-2.5 ¥ 0.4-0.8 cm, shorter than the verticillasters, shortly petiolate to sessile, obtuse at apex, entire at margin. VERTICILLASTERS (three-) four-to six-(to eight)-flowered, remote, congested in a tapering inflorescence toward the apex; pedicels minute. BRACTE-OLES numerous, herbaceous, linear to lanceolate, 6-8 mm long, hairy as the leaves. CALYX regular, campanulate, 10-20 ¥ 3-6 mm, recurved in fruit; teeth subequal, lanceolate, acute at apex, 2.5-4.5 mm long, hairy as the bracteoles. COROLLA pink to purple, 10-18 mm long; tube shorter than the calyx tube, 6-8 mm long; upper corolla lip 5-7 ¥ 4-5 mm; lower corolla lip distinctly trilobed, 5-10 ¥ 6-10 mm. NUTLETS obovoid, 3.0-3.5 ¥ 2.4-3.0 mm, foveate on surface, wingless.
Selected
Distribution and ecology:
North and north-east Iraq and western Iran (Fig. 9A) . Growing in mountainous slopes and steppes among other cushion-forming plants such as Acantholimon and Astragalus; elevation 1000-2000 m.
Conservation status: VU (IUCN, 2008). It is rare in
Iran, but is distributed more frequently in adjacent eastern Iraq.
Affinities and variation:
This species is recorded here for the first time from Iran. It can be distinguished from S. inflata by its non-inflated calyx, shorter corolla tube (included in calyx) and lanceolate, longer calyx teeth acute at apex. PLANTS perennial, saxicolous, suffruticose herbs with woody base. STEM thin and fragile, numerous, erect to decumbent, 15-40 cm, internodes 1-3 cm long, sparsely covered with short simple hairs up to 0.5 mm long or sometimes glabrous. BASAL LEAVES ovate to lanceolate, 1.2-1.5 ¥ 1.0-1.2 cm, hairy as stem, petiole 0.5 cm. CAULINE LEAVES similar to basal leaves but somewhat smaller, gradually passing into sessile floral leaves, ovate to lanceolate, 0.8-2.5 ¥ 0.5-1.8 cm, dentate at margin, acute at apex, usually truncate at base, hairy as stem and basal leaves, petiole 0.2-0.3 cm. FLORAL LEAVES ovatelanceolate, 0.5 ¥ 0.3 cm, shortly petiolate to sessile, acute at apex, weakly dentate at margin, sparsely covered with smooth short simple hairs. VERTICIL-LASTERS (two-) three-to five-(to six)-flowered, remote, pedicels up to 0.2 mm long to sessile. BRACTEOLES few absent or few, herbaceous, linear to setaceous, 1-3 mm long, usually hairy as the leaves, sometimes glabrous. CALYX subregular, infundibular, 4-8 ¥ 2-3 mm; teeth herbaceous (not rigid), blunt, subequal, lanceolate, ± recurved and widened in fruit, 1-3 mm long, sparsely covered by smooth short simple hairs. COROLLA lemon yellow, 12-15 mm long; tube usually equall to calyx tube, 5-6 mm long; upper corolla lip 4-5 ¥ 2-3 mm; lower corolla lip indistinctly trilobed, 6-8 ¥ 5-6 mm. NUTLETS broadly obovoid, 3.0-3.3 ¥ 2.5-2.7 mm, scalariform minutely reticulate on surface, narrowly winged.
Stachys kurdica Boiss. & Hohen. subsp. kurdica (Fig. 2F) STEMS numerous, densely branched at base. CAULINE LEAVES 0.8-1.5 ¥ 1.0 cm; pedicels sessile. CALYX 6-8 mm long; tubular to campanulate; covered by double indumentum consisting of long spreading simple trichomes mixed with short appressed trichomes.
Distribution and ecology: South-east Turkey, northern Iraq, western Iran (Fig. 9A) (Salmaki et al., 2009b) . Among populations studied there, S. ballotiformis and S. kurdica showed the lowest genetic distance (Salmaki et al., 2009b) , which does not support their recognition as independent taxa. The main difference between these two putative taxa should be the absence of long hairs in S. kurdica according to Flora Iranica (Rechinger, 1982) , but, based on a hair micromorphological study (Salmaki et al., 2009a) STEMS loosely branched. CAULINE LEAVES 1.5-2.5 ¥ 1.2-1.8 mm; pedicels up to 0.2 mm. CALYX 6 mm long; infundibular; covered by appressed short papillose trichomes.
Phenology: Flowering and fruiting between early April and early June. (Fig. 9A ). This subspecies is confined to the southwest of the country, where it is distributed on large shady rocks at an altitude of 1500-2100 m; IranoTuranian element. It has a more southern distribution pattern than the type subspecies.
Distribution and ecology: Endemic to southern Iran
Conservation status: NT (IUCN, 2008). Although it
shows the same ecology as the type subspecies, it is known from few localities with sparse patches of limited individuals.
Affinities, variation and typification:
As the morphological differences between S. kurdica and S. asterocalyx are rather minor, we reduced the latter here to subspecific rank. According to Flora Iranica (Rechinger, 1982) S. asterocalyx is similar to S. ballotiformis (considered here as a synonym of S. kurdica) but differs from it in having densely papillose, appressed short hairs, whereas S. benthamiana is characterized by stalked glandular hairs. For separating S. kurdica subsp. asterocalyx and subsp. kurdica we referred to other morphological characters such as leaf shape, calyx features and corolla size instead of hairs. See also the note under S. kurdica subsp. kurdica.
Of three type specimens deposited in WU the most complete one bearing Rechinger's handwriting and type label is the holotype and two other are referred here as isotypes. PLANTS perennial, saxicolous, suffruticose herbs with woody base. STEM thin, 10-15 cm, decumbent, much branched at base, fragile, internodes 1.0-1.5 cm long, densely covered by appressed smooth short hairs up to 1 mm and long simple hairs to 3 mm with stalked or subsessile to sessile glandular hairs. BASAL LEAVES broadly ovate, 1.0-1.5 ¥ 1.0-1.2 cm, densely covered with appressed long simple hairs and stalked to subsessile or sessile glandular hairs, dentate at margin, obtuse at apex, usually truncate at base, petiole 0.3-0.5 cm. CAULINE LEAVES similar to basal leaves, gradually passing into sessile floral leaves. FLORAL LEAVES ovate to broadly lanceolate, 1.0 ¥ 0.5-0.7 cm, shortly petiolate to sessile, obtuse at apex, dentate at margin, hairy as cauline leaves. VERTICILLASTERS (one-)two(to three)-flowered, congested in a tapering inflorescence; pedicels subsessile to sessile. BRACTEOLES few, herbaceous, linear to setaceous, ± 10 mm long, densely smooth, short, simple hairy. CALYX subregular, ± 10 ¥ 3-4 mm; teeth subequal, lanceolate, 2.0-2.5 mm long, covered with simple hairs and glandular hairs at margin. COROLLA white to creamy with purple spots on upper and lower lips, 14-20 mm long; tube longer than calyx tube, 10-12 mm long; upper corolla lip 3-4 ¥ 2.5-3.0 mm; lower corolla lip indistinctly trilobed, 6-8 ¥ 5-6 mm. NUTLETS obovoid, 3.0-3.3 ¥ 2.0 -2.5 mm, minutely reticulate on surface, wingless.
Phenology: Flowering and fruiting July.
Distribution and ecology:
Iran (endemic to western Iran, Fig. 9B) ; elevation 1200-1500 m. (IUCN, 2008) , no collections have been made from this species after the type collection.
Conservation status: EN
Affinities and variation:
It is an extremely rare plant in Iran known from a single collection. In contrast to its close relative, S. fragillima Bornm. (known from E Iraq), it has short calyx teeth, large corolla tube and dense appressed hairs. (Fig. 2G PLANTS perennial, decumbent herbs, with crepping rhizome and basal rosette leaves beside some sterile axes. STEM thin, 10-30 cm, numerous, erect, internodes 2.0-3.0(-3.5) cm long, covered by stellate hairs with a long central arm up to 5 mm and five to eight shorter arms up to 0.5 mm, and stalked glandular and clavate hairs. BASAL LEAVES elliptic to oblong-lanceolate, 2-8 ¥ 0.5-1.5 cm, entire to finely dentate at margin, obtuse at apex, attenuate at base, hairy as the stem, petiole 1-4 cm. CAULINE LEAVES similar to basal leaves but smaller, oblong to lanceolate, 2.0-2.5 ¥ 0.5-0.7 cm, subsessile to sessile, hairy as basal leaves. FLORAL LEAVES elliptic-oblong, 1.5-2 ¥ 0.5-1.0 cm, similar to cauline leaves. VERTI-CILLASTERS (two-)four to six-flowered, usually remote, pedicels 1-2 mm long. BRACTEOLES few, herbaceous, linear, 2-3 mm long, sparsely appressed, short, simple, hairy. CALYX ± regular, campanulate, 25-30 ¥ 3.0-5 mm; teeth subequal, triangularsubulate, recurved, 10-20 mm long, sparsely covered by exserted long vermiform hairs unequally stellate at base but mixed with dense subsseile to sessile glandular hairs. COROLLA pink to purple, sometimes with white spots, 16-20 mm long; tube 7-10 mm long, tube slightly longer than calyx tube; upper corolla lip 4-6 ¥ 3.0-4.5 mm; lower corolla lip indistinctly trilobed, 8-10 ¥ 7-10 mm. NUTLETS broadly obovoid, 2.5-3.0 ¥ 2.0-2.3 mm, reticulate on surface, wingless.
Selected specimens examined: Known only from the type gathering (WU).
Stachys lavandulifolia
Phenology: Flowering and fruiting between early June and mid July.
Distribution and ecology:
Mainly eastern and southern Turkey, Armenia, Azerbaijan, Georgia and Iran (Fig. 9B) ; Irano-Turanian element; limestone to igneous rocky slopes and screes, elevation 1000-3660 m.
Conservation status: LC (IUCN, 2008) . Although this species is used extensively by indigeneous people as a medicinal herb or herbal tea, due to its widely spreading rhizomes the populations of the plant are not threatened in the area.
Affinities and variation:
The species is characterized by its large calyx and long calyx teeth, basal leaves at sterile branches arranged in rosette, stellate hairs radiating from a basal node including a main central long arm along with several smaller ones. Branched hairs, however, with more nodes are characteristic for instance in S. inflata, which is the nearest frequent species of Stachys in Iran. Hybrids between these two species are relatively frequent in Iran (see below under the hybrids). (Fig. 3A) Stachys laxa Boiss. & Buhse, Nouv. Mém. Soc. Imp. Naturalistes Moscou 12: 179 (1860). Type: Radkan, VIII. 1848, Buhse (holotype: G-BOIS!).
Stachys laxa
PLANTS perennial, caespitose to suffruticose herbs, with woody base. STEM thin, branched at base but simple or somewhat branched further up, 30-60 cm, erect, internodes 4-8 cm long, densely covered by dendroid two-to five-armed multinodal hairs with two to five arms 0.3-0.6 mm along with subsessile to sessile glandular hairs. BASAL LEAVES oblong to elliptic, dicolourous with upper side greenish and almost glabrous and lower side silvery and densely hairy as the stem, 2.5-5.0 ¥ 0.6-1.2 cm, entire at margin, usually acute at apex or rarely acuminate, usually attenuate at base, petiole 0.3-0.5 cm. CAULINE LEAVES similar to basal leaves, gradually passing into sessile floral leaves, oblong to elliptic, 2.0-3.5 ¥ 0.5-1.0 cm, covered with branched hairs and subsessile to sessile glandular hairs, otherwise similar to basal leaves, petiole 0.1-0.2 cm. FLORAL LEAVES elliptic to lanceolate, 0.8-2.0 ¥ 0.2-0.4 cm, shortly petiolate to sessile, acute at apex, entire at margin, hairy as basal leaves. VER-TICILLASTERS (four-) five-to eight (-ten)-flowered, remote, pedicels minute. BRACTEOLES few, herbaceous, linear to lanceolate, 2-4 mm long, with branched hairs along with subsessile to sessile glandular hairs. CALYX subregular, infundibular, 8-10 (-12) ¥ 3.5-5.0 mm; teeth subequal, triangular to lanceolate, recurved in fruit, 3-5(-6) mm long, with dense branched hairs along with subsessile to sessile glandular hairs. COROLLA pink to purple with white or yellow spots on lower lip, 12-18 mm long; tube subequal to calyx tube, 9-12 mm long; upper corolla lip 4-6 ¥ 2.5-4.0 mm; lower corolla lip indistinctly trilobed, 6-8 ¥ 7-10 mm. NUTLETS obovoid, 3.0 ¥ 2.0-2.2 mm, rugose on surface, wingless.
Distribution and ecology:
Iran (endemic to north-east Iran, Fig. 9B ). It prefers rocky slopes, stony ground in vegetation of Rhamnus, Artemisia and Berberis L.; elevation (1200-)1500-2400 m.
Conservation status: LC (IUCN, 2008).
Affinities and variation: Stachys laxa is closely related to S. turcomanica but differs from it mainly in its leathery and discolourous leaves (upper surface green and lower surface silvery). See also the note about S. leucomalla under hybrid taxa. (Fig. 7) Stachys melampyroides Hand.-Mazz., Ann. K. K. Naturhist. Hofmus. 27: 415 (1913 PLANTS annual herbs. STEM thin, 10-25 cm, simple or sometimes branched, erect, internodes 0.5-2.0 cm long, covered by short simple hairs c. 0.1 mm along with stalked or sessile glandular hairs. BASAL LEAVES oblanceolate to lanceolate, 1.5-3.0 ¥ 0.2-1.0 cm, faintly crenate to dentate at margin to subentire, usually obtuse at apex, attenuate at base, shortly petiolate to subssesile, covered by short simple hairs along with stalked or sessile glandular hairs. CAULINE LEAVES similar to basal leaves, lanceolate to elliptic, 0.8-2.5 ¥ 0.4-0.6 cm, subentire or entire at margin, obtuse or rounded at apex, attenuate at base, subsessile, hairy as basal leaves. FLORAL LEAVES lanceolate, 0.6-2.0 ¥ 0.3-0.5 cm, sessile, obtuse at apex, entire at margin. VERTICILLASTERS in dense spikes, with few remote, four-to six (-eight)-flowered, pedicels often 0.5-1.0 mm, rarely subsessile to sessile. BRACTEOLES indistinct. CALYX regular, urceolate to campanulate, 7-9 ¥ 1.5-2.5 mm; teeth subequal, lanceolate to subulate, recurved in fruit, 3-4 mm long, acute and spinescent at apex, sparsely appressed, short, simple, hairy. COROLLA purple to pink, 10-12 mm long; tube longer than calyx tube, 8-10 mm long; upper corolla lip 1-2 ¥ 1 mm; lower corolla lip indistinctly trilobed, 2-3 ¥ 1.5-3.0 mm. NUTLETS obovoid, 1.0-1.4 ¥ 1.0 mm.
Stachys melampyroides
Phenology: Flowering and fruiting between early May and early June.
Distribution and ecology: South-east Turkey, northern Iraq, western Iran (Fig. 9C) ; Irano-Turanian element. Shaley screes and gullies of calcareous rocks; elevation 780-1250 m.
Conservation status: NT (IUCN, 2008) . In Iran it is known only from a few localities with few individuals.
Affinities and variation:
This species is recorded for the first time from Iran here. Stachys melampyroides is unique in Iran and easily to identify based on its annual habit with branched flowering stems and narrow leaves (Fig. 5 ) and glabrous calyx with recurved teeth.
Selected specimens examined: Prov. Lorestan: Khorramabad, Veisian, Chal-e Ahmad, Veiskarami 23907 (TUH). (Fig. 3B) Stachys multicaulis Benth., in A.P.de Candolle, Prodr. 12: 486 (1848). Type: Persia, Aucher Eloy 1809 (Lectotype designated here: G-DC! mentioned in protologue along with a sample in K; isotypes: G-BOIS!, G!).
Stachys multicaulis
PLANTS perennial, cushion-forming, woody at base. STEM from a thick based becoming thin further up, 20-40 cm, profusely branched near the base and leaf axils, usually erect, internodes 1.0-2.5 cm long, sparsely covered with appressed short simple hairs up to 1 mm and short subsessile to sessile glandular hairs. BASAL LEAVES elliptic to narrowly elliptic, 2-3.5 ¥ 0.4-0.6 mm, sparsely covered by appressed long simple hairs and subsessile to sessile glandular hairs, entire at margin, spinescent at apex, attenuate at base, subsessile to sessile. CAULINE LEAVES oblong, 0.8-1.5 ¥ 0.3-0.5 cm, sessile, otherwise similar to basal leaves. FLORAL LEAVES linearlanceolate, 0.5-1.0 ¥ 0.2-0.5 cm, sessile, similar to cauline leaves. VERTICILLASTERS two-flowered, remote, pedicels 1.5-2.0 mm long. BRACTEOLES absent. CALYX regular, tubular, 9-14 ¥ 3-5 mm; teeth subequal, spinescent at apex, 2-4 mm long, triangular to lanceolate, sparsely covered with appressed short simple hairs up to 1 mm and short subsessile to sessile glandular hairs at margin. COROLLA creamy to yellow, 12-18 mm long; tube 6-9 mm long, subequal to the calyx tube; upper corolla lip 3.0-5.5 ¥ 2.5-4.0 mm; lower corolla lip indistinctly trilobed, 6-10 ¥ 6-9 mm. NUTLETS obtriangular in outline, 3.3-3.7 ¥ 1.6-2.0 mm, colliculate on surface, narrowly winged.
Distribution and ecology:
Endemic to Zagros Mountain ranges (Fig. 9C ) and usually distributed in subalpine steppe vegetations with limestone as substrate.
Conservation status: NT (IUCN, 2008).
Affinities and variation: Triangular calyx teeth which are one-quarter the length of the calyx as a whole and the corolla tube shorter than the calyx are the main A TAXONOMIC REVISION OF IRANIAN STACHYS 603 diagnostic characters of this species. It is related to S. acerosa but differs from it mainly in its non-thorny flowering stems. In the former just the leaves and the calyx teeth are spinescent and sparsely covered by short simple trichomes (< 0.1 mm). 
Stachys obtusicrena
Stachys obtusicrena Boiss., Diagn. Pl. Orient. ser. 1, 7: 57 (1846). Type: Persia, Kuh-e Dinar, 2900-3500 m, Kotschy 599 (holotype: G-BOIS!; isotypes: K!, M!, W!).
PLANTS perennial, caespitose herbs. STEM thin, 15-40 cm, usually densely branched at base, erect, internodes 2-4 cm long (remote), densely covered by dendroid two-to five-armed multinodal hairs 0.3-0.6 mm long and subsessile to sessile glandular hairs. BASAL LEAVES circular, 2-4 ¥ 2-3 cm, crenate to dentate at margin, usually obtuse or rounded at apex, cordate at base, subsessile to sessile, hairy as stem. CAULINE LEAVES circular, similar to basal leaves, 1.5-3.0 ¥ 1.5-2.5 cm, entire at margin, sessile, hairy as basal leaves. FLORAL LEAVES circular, 1.0-1.5 ¥ 1.0 cm, otherwise similar to cauline leaves. VERTICILLASTERS four-to eight-flowered, remote; pedicels absent or reduced. BRACTEOLES absent. CALYX subregular, tubular, 7-10 ¥ 3.5-5.0 mm, hairy as the leaves; teeth subequal, triangular, erect, obtuse at apex, 2-3 mm long. COROLLA purple, 12-18 mm long; tube included in the calyx tube, 9-12 mm long; upper corolla lip 4-6 ¥ 2.5-4.0 mm; lower corolla lip indistinctly trilobed, 6-8 ¥ 7-10 mm. NUTLETS obovoid, 3.0 ¥ 2.0-2.2 mm, rugose on surface, wingless.
Phenology: Flowering and fruiting between early June and early July. (Fig. 9C) . Found in high montane areas among some cushion-forming plants such as Astragalus and Onobrychis Mill.; elevation 2000-3500 m. (IUCN, 2008) ; a very rare plant forming sparse patches.
Distribution and ecology: Endemic to the Zagros Mountains in western Iran
Conservation status: VU
Affinities and variation:
The results of micromorphological and morphological studies and biogeographical evidence suggest that S. obtusicrena is isolated from its allies in section Ambleia (sensu Bhattacharjee, 1982) , which are also characterized by dendroid hairs. Stachys obtusicrena is unique in section Ambleia due to its sessile leaves which are broadly ovate to rounded in shape and regularly crenate at margin. Fl. Pakistan 192: 187, 1990) .
PLANTS perennial, mesophytic herbs with creeping rhizomes. STEM thin, 15-80 (rarely up to 100 cm), usually simple, erect, internodes 6-13 cm long, sparsely covered by short simple hairs c. 1 mm long along with subsessile to sessile glandular hairs. BASAL LEAVES oblong to lanceolate, (3.0-)5.0-10.0¥(1.5-)2.0-4.0(-5.0) cm, dentate or serrate at margin, acute and sometimes mucronate at apex, usually truncate at base, hairy as stem, petiole 0.2-1.5 cm. CAULINE LEAVES lanceolate, 6-10 ¥ 2.5-6.0 cm, dentate to serrate at margin, acute at apex, usually attenuate at base, gradually passing into sessile floral leaves, hairy as basal leaves, petiole 0.2-1.5 cm. FLORAL LEAVES similar to cauline leaves but smaller, lanceolate, 2-4 ¥ 0.8-2.0 cm, subsessile to sessile. VERTICILLASTERS remote throughout or a few confluents above, 1-5 cm distant, (four-)six(-ten)-flowered, ± congested in a tapering inflorescence, pedicels 1.0-1.5 mm long. BRACTE-OLES eight to ten, herbaceous, lanceolate to linear, 4-7 mm long, acute at apex but not spinescent, with smooth simple long hairs. CALYX subbilabiate, campanulate, 6-9 ¥ 3-5 mm; teeth subequal, ovate to lanceolate, erect to slightly recurved in fruit, 2-3 mm long, with glandular and smooth simple hairs at margin. COROLLA pink with white spots on lower lip, 12-16 mm long; tube rarely equalling or usually slightly longer than calyx tube, 6-8 mm long; upper corolla lip 3-5 ¥ 2.0-3.5 mm; lower corolla lip trilobed, 5-6 ¥ 4-7 mm. NUTLETS broadly obovoid, 2.5-3.5 ¥ 2-3 mm, minutely reticulate on surface, narrowly winged.
Distribution and ecology: North America, temperate Eurasia to northern Turkey (Fig. 9D) ; Euro-Siberian element. It is a weed growing in Europe and is also known from northern Turkey. In Iran there is no reliable record of this species except for that reported in Flora Iranica (Rechinger, 1982) ; elevation 1200-1500 m.
Conservation status: LC (IUCN, 2008).
Affinities and variation: Stachys palustris and its closest relative S. sylvatica are mesophytic herbs with creeping rhizomes, lax inflorescences and narrow, setaceous and minute bracteoles. Both species are widespread throughout temperate Eurasia. Stachys palustris differs from S. sylvatica mainly in having lanceolate leaves and pink corolla (not dark red).
Selected specimens examined:
None traced or seen in Iran. Boiss., Diagn. Pl. Orient. ser. 1, 7: 56 (1846) . Type: Persia australis, [Prov. Fars] Kuh-e Ayub (Ajub) prope Persepolis, Th. Kotschy 407 (lectotype designated here: G-BOIS!; isotype: B!, G!, LE!); and Th. Kotschy 817 (syntype: G-BOIS!).
Stachys persepolitana Stachys persepolitana
PLANTS annual simple herbs. STEM thin, 15-25(-30) cm, internodes 0.5-2.0 cm long, sparsely covered by short simple hairs c. 50 mm, densely papillose. BASAL LEAVES ovate, 1.0-1.5 ¥ 1.0-1.2 cm, faintly crenate to dentate at margin to subentire, usually obtuse at apex, attenuate at base, petiole 2.5-4.0 cm long, hairy as stem. CAULINE LEAVES similar to basal leaves, ovate, 0.8-3.2 ¥ 1.0-2.2 cm, subentire or entire at margin, obtuse or rounded at apex, attenuate at base, hairy as basal leaves, petiole 0.5-2.0 cm. FLORAL LEAVES lanceolate, 1.0-2.0 ¥ 0.5-1.0 cm, sessile, obtuse at apex, entire at margin, hairy as cauline leaves. VERTICILLASTERS few, remote, four-to six(-ten)-flowered; pedicels minute. BRACTE-OLES absent. CALYX ± two-lipped, ± campanulate, 9-12 ¥ 5-7 mm; teeth subequal, 3-4 mm long, lanceolate to subulate, recurved in fruit, acute at tip, covered with short simple hairs and subssesile to sessile glandular hairs. COROLLA purple to pink, 24-28 mm long; tube longer than calyx tube, 15-18 mm long; upper corolla lip 7-9 ¥ 1.5 mm; lower corolla lip indistinctly trilobed, 6-10 ¥ 6-8 mm. NUTLETS obtriangular in outline, 2.3-2.8 ¥ 2.0-2.2 mm, verrucate on surface, wingless.
Phenology: Flowering and fruiting between May and early June.
Distribution and ecology:
Endemic to western and southern Iran (Fig. 9D) . This species prefers wet habitats and soils with a high percentage of clay. Open ground with Lamium amplexicaule L. and Veronica L.; elevation 1400-1900 m.
Conservation status: VU (IUCN, 2008) . It is very rare in the area.
Affinities and variation:
Boissier (1879) was doubtful about attributing this species to the genus Stachys. The presence of densely papillose short scabrid hairs (Salmaki et al., 2009a) , a midrib consisting of two equally large vascular bundles and cleistogamous flowers (Bornmüller, 1915) Benth., in A.P.de Candolle, Prodr. 12: 487 (1848) . Type: IRAN: Persia australis, AucherEloy 1808 (lectotype designated here: G-DC!); AucherEloy 5189 (syntypes G!, G-BOIS!); Kotschy 631 (syntypes: G!, G-BOIS!, LE!, W!).
Stachys pilifera Stachys pilifera
PLANTS perennial, prostrate and decumbent herbs. STEM from a thick base becoming thin further up, 15-30 cm, unarmed, branched near base and leaf axils, usually erect toward apex, internodes 1.0-2.5 cm long, densely covered by long simple hairs up to 2.5 mm and stalked glandular capitate hairs up to 30 mm. BASAL LEAVES oblong to elliptic, 2.5-3.0 ¥ 0.3-0.8 mm, obtuse to rounded at apex, entire at margin, attenuate at base, subsessile to sessile, hairy as stem. CAULINE LEAVES elliptic to narrowly elliptic, 1.5-2.5 ¥ 0.4-0.6 cm, obtuse at apex, entire at margin, attenuate at base, sessile, hairy as stem and basal leaves. FLORAL LEAVES lanceolate, 0.8-1.0 ¥ 0.2-0.4 cm, often obtuse (sometimes acute) at apex, entire at margin, sessile, hairy as cauline leaves. VERTICILLASTERS two-flowered, remote, pedicels 1.5-2.0 mm long. BRACTEOLES few (four to six), elliptic to linear, 6-10 mm long, acute at apex. CALYX regular, tubular, 10-16 ¥ 3-6 mm; teeth subequal, 4-8 mm long, mostly spinescent at apex, triangular to lanceolate, densely covered by long simple hairs and subsessile to sessile glandular hairs. COROLLA white, 18-20 mm long; tube 8-12 mm long (subequal to calyx tube); upper corolla lip 3-5 ¥ 3.0-3.5 mm; lower corolla lip distinctly trilobed, 7-10 ¥ 6-10 mm. NUTLETS oblong in outline, 3.5-4.0 ¥ 1.5-2.0 mm, verrucate on surface, wingless.
Distribution and ecology: Iran (endemic , Fig. 9D) ; elevation 1700-2750 m.
Stachys pilifera Benth. subsp. pilifera (Fig. 3D ) PLANTS silvery. LEAVES oblong to elliptic. CALYX teeth usually obtuse and frequently not spiny, 4-6 mm long, one-third as long as the tube.
Distribution and ecology:
Western Iran (endemic to Iran , Fig. 9D) ; elevation 1850-2600 m. (IUCN, 2008) ; compared with related species (S. acerosa and S. aucheri), S. pilifera subsp. pilifera is more frequent but not completely resistant to grazing due to lack of thorns.
Conservation status: LC
Affinities and variation:
It is similar to S. multicaulis in lacking a thorny flowering stem but differs from it by prostrate-decumbent habit and an indumentum of dense exserted long simple trichomes. PLANTS perennial, procumbent herbs. STEM thin, 10-60 cm, usually densely branched at base, simple further up; internodes up to 4.5 cm long, sparsely covered by appressed short simple hairs up to 2 mm, glandular hairs absent. BASAL LEAVES oblong to linear-lanceolate, 3-5 ¥ 0.3-0.8 mm, acute at apex, crenate to irregularly dentate at margin, attenuate at base, subsessile to sessile, hairy as stem. CAULINE LEAVES oblong-lanceolate to lanceolate, 1-3 ¥ 0.3-0.5 cm, crenate-serrate at margin, acute at apex, attenuate at base, hairy as basal leaves. FLORAL LEAVES lanceolate, 0.5-1.5 ¥ 0.2-0.4 cm, entire at margin, aristate at apex, rounded at base, sessile. VERTICILLASTERS (four-)six (-eight)-flowered, remote below, ± approximate above. BRACTEOLES few, herbaceous or setaceous, lanceolate to linear, 1.0-2.5 mm, hairy as leaves. CALYX subcampanulate, 7-10 ¥ 3-4 mm, hairy as leaves; teeth erect, triangular-lanceolate, 2-3 mm long, with short yellow aristate tips, 0.5-1.0 mm. COROLLA creamy to yellow, 14-18 mm; tube longer than calyx tube, 6-8 mm long; upper corolla lip 4-5 ¥ 3.5-5.0 mm; lower corolla lip indistinctly trilobed, 6-8 ¥ 4-6 mm. NUTLETS broadly obovoid, 2.0-2.5 ¥ 1.0-1.2 mm, minutely reticulate on surface, narrowly winged.
Phenology: Flowering and fruiting in early July.
Distribution and ecology: South-east Europe, Azerbaijan, Armenia, south-west Turkey, north-west Iran (Fig. 10A) . Lower slope of mountains among cushions of Astagalus, Centaurea L. and Tanacetum L.; elevation 1700-2300 m. PLANTS perennial, erect prostrate herbs, or rarely ascending, with creeping rhizome. STEM thin, 30-100 cm, usually simple, creeping on the ground, internodes 5-9 cm long, sparsely covered by short simple hairs up to 0.5 mm and longer hairs c. 1.0-1.5 mm and stalked glandular hairs up to 150 mm with capitate head, rarely glabrous in lower parts. BASAL LEAVES ovate-lanceolate to oblonglanceolate, 4-8 ¥ 1-4 cm, acute at apex, serrate to serrate-dentate at margin or sometimes subentire, truncate to rounded at base, hairy as stem, petiole 0.5-1.0 cm. CAULINE LEAVES similar to lower cauline leaves, ovate-lanceolate, 4-8 ¥ 1-3 cm, mucronate at apex, often entire or rarely dentate at margin, subsessile to sessile, hairy as basal leaves. FLORAL LEAVES similar to cauline leaves but smaller, ovate to ovate-lanceolate, 2-3 ¥ 0.5-1.0 cm, with a mucro c. 1 mm long, subentire to serrate at margin, cuneate at base, subsessile to sessile, hairy as stem. VERTICIL-LASTERS four-to eight-flowered, remote, 4-6 cm distant, few approximate above, pedicels 0.2-1 mm long. BRACTEOLES few, herbaceous, oblonglanceolate to linear-lanceolate, 4-7 mm, mucronate at apex, densely covered with simple long hairs. CALYX sub-bilabiate, subcampanulate, 7-10 ¥ 3-4 mm; teeth subequal, 2.5-3.0 mm long, lanceolate-acuminate, recurved in fruit, mucro 1.2-1.5 mm. COROLLA pink, 10.5-14.0 mm; tube subincluded, 4-6 mm long; upper corolla lip 6-8 ¥ 2-3 mm; lower corolla lip indistinctly trilobed, 6-8 ¥ 5-6 mm. NUTLETS obovoid, 2.5-3.5 ¥ 1.5-2.5 mm, minutely reticulate on surface, narrowly winged.
Distribution and ecology:
Iran, Turkey, Turcomania, Afghanistan, Central Asia (Fig. 10A) . Lower slopes of mountains with sandy soil, mostly growing at margin of streams; elevation 1200-2700 m. (IUCN, 2008) ; widely distributed in Iran and adjacent countries.
Conservation status: LC
Affinities and variation:
Stachys setifera is characterized by its rhizomatous and creeping habit. It grows on sandy riverbeds (wet soils especially at the margin of streams) and is ecologically distinct from other species of the genus. It can be distinguished by its spinescent floral leaves and mucronate bracts. A close relationship between this species and members of section Stachys (sensu Bhattacharjee, 1982) and Prasium majus L. have been discussed on several occasions (Lindqvist & Albert, 2002 (Fig. 10A) ; Irano-Turanian element. Stream sides and river banks, wet rocky slopes; elevation 1000-2200 m.
Conservation status: LC (IUCN, 2008).
Affinities and variation: Related to S. longispicata Boiss. & Kotschy distributed in the eastern Mediterranean region but differs from it in having manyflowered verticillasters and a sub-bilabiate and less hairy calyx tube. It also resembles S. pinetorum (southern Turkey to northern Syria) but can be distinguished by its eglandular, ± erect calyx teeth and usually indistinctly nerved calyx tube. PLANTS perennial, erect mesophytic herbs with creeping rhizomes. STEM ± thick, 50-85 cm, simple or branched, internodes 6-15 cm long, sparsely covered by simple long hairs up to 2 mm and stalked glandular hairs. BASAL LEAVES cordate-ovate, 4-12(-15) ¥ 4-10 cm, acute at apex, sometimes mucronate, crenate to dentate at margin, cordate at base, hairy as stem, petiole 4-10 cm. CAULINE LEAVES cordate-ovate, 6-10 ¥ 2.5-6.0 cm, apex acute, crenate to dentate at margin, cordate at base, hairy as stem, petiole 1-5 cm. FLORAL LEAVES similar to cauline leaves but smaller, subsessile and gradually passing into sessile floral leaves, ovate to lanceolate, 2-6 ¥ 0.8-2.0 cm, acute at apex, crenate to entire at margin, hairy as cauline leaves. VERTICIL-LASTERS remote throughout or a few confluent above, 1-5 cm distant, (four-)six(-ten)-flowered, ± congested in a tapering inflorescence, pedicels 1.0-1.5 mm long. BRACTEOLES 8-10 in number, herbaceous, lanceolate to linear, 4-7 mm long, acute at apex but not spinescent, hairy as leaves. CALYX subbilabiate, campanulate, 6-9 ¥ 3-5 mm; teeth subequal, 2-3 mm long; ovate to lanceolate, erect to slightly recurved in fruit, hairy as leaves. COROLLA dark red with distinct white spots in lower lip, 15-20 mm long; tube equal to or more usually slightly longer than calyx tube, 8-12 mm long; upper corolla lip 3-5 ¥ 3.0-4.5 mm; lower corolla lip trilobed, 6-8 ¥ 5-8 mm. NUTLETS broadly obovoid, 2.5-3.5 ¥ 2-3 mm, minutely reticulate on surface, narrowly winged.
Phenology: Flowering and fruiting between early June and late July.
Distribution and ecology:
North America, temperate Eurasia to northern Iran (Fig. 10B) . Euro-Siberian element; slopes of mountainous forests, preferring soils with high percentage of clay; wet locations; elevation 500-1600 m. PLANTS perennial, subshrubs, puberulent, woody at base. STEM thin, 20-45 cm, white, profoundly branched near the base and leaf axils, usually erect; internodes 2.5-3.5 cm long, small appendages present at base of leaves, sparsely covered by short branched hairs 0.2-0.4 mm with two branching nodes and subsessile to sessile glandular hairs. BASAL LEAVES oblong to broad elliptic, 3.0-3.5 ¥ 0.5-1.0 cm, obtuse at apex, entire at margin, attenuate at base, hairy as stem, petiole 0.5-1 cm. CAULINE LEAVES oblong, 1.5-2.5 ¥ 0.4-0.6 cm, obtuse at apex, entire at margin, attenuate at base, hairy as basal leaves, petiole 0.3-0.5 cm. FLORAL LEAVES linearlanceolate, 0.6-1.2 ¥ 0.4-0.5 cm, obtuse at apex, entire at margin, subsessile to sessile. VERTICILLA-STERS two-flowered, remote, pedicels 1.5-2.5 mm long. BRACTEOLES absent. CALYX ± regular, campanulate, 7-10 ¥ 3-5 mm; teeth subequal, 3-5 mm long, triangular, ± erect to sub-recurved, obtuse at apex, hairy as leaves. COROLLA white to pink, 15-20 mm long; tube 8-10 mm long, subequal to calyx tube; upper corolla lip 4-8 ¥ 4-5 mm; lower corolla lip indistinctly trilobed, 7-10 ¥ 8-10 mm. NUTLETS oblong in outline, 4.0-4.5 ¥ 2.0-2.2 mm, colliculate on surface, broadly winged.
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Distribution and ecology: Iran, Turkmenistan and Afghanistan (Fig. 10B) ; elevation 1100-1600 m.
Conservation status: LC (IUCN, 2008) . especially at base, decumbent: internodes 1.0-1.5 cm long, densely covered by smooth short, exserted long simple hairs 0.2-0.5 mm and stalked or subsessile to sessile glandular hairs. BASAL LEAVES cordate to broadly ovate, 2.0-2.5 ¥ 2.0-2.5 cm, dentate at margin, apex obtuse, usually truncate at base, with 0.5-1.0(-1.2) cm petiole, covered by short simple hairs and stalked to subsessile-sessile glandular hairs. CAULINE LEAVES similar to basal leaves, gradually passing into sessile floral leaves. FLORAL LEAVES ovate to broadly ovate, 1.0 ¥ 0.5-0.7 cm, shortly petiolate to sessile, apex obtuse, dentate at margin, hairy as stem. VERTICILLASTERS (two-)three-four(-five) -flowered, congested in a tapering inflorescence, flowers ± sessile. BRACTEOLES linear to setaceous, few or rarely absent, herbaceous, 1-3 mm long, sparsely covered by smooth short simple hairs. CALYX subregular, infundibular, 7-8(-9) ¥ 3-4(-5) mm; teeth subequal, lanceolate, 3-4 mm long, covered with short to exserted long simple hairs and stalked glandular hairs at margin. COROLLA white to creamy with purple spots at upper and lower lips, 14-20 mm long; tube longer than the calyx tube, 10-12 mm long; upper corolla lip 3-4 ¥ 2.5-3.0 mm; lower corolla lip indistinctly trilobed, 6-8 ¥ 5-6 mm. NUTLETS obovoid, 3.0-3.3 ¥ 2.0-2.5 mm, minutely reticulate on surface, wingless.
Distribution and ecology: Iran (endemic , Fig. 10C) ; elevation about 2200 m. (IUCN, 2008) . Known only from type locality in western Iran.
Conservation status: CR
Affinities and variation:
Stachys veroniciformis is well characterized by having golden yellow flowers and a short petiole (up to 1.5 cm) and an indumentum of sparse short simple hairs. PLANTS perennial, suffruticose herbs with creeping rhizomes. STEM thin, 20-30(-35) cm, usually simple, rarely branched at base, erect, internodes 4-7 cm long, covered by stellate hairs with a long central arm up to 3 mm and five to eight shorter arms up to 0.5 mm long mixed with some branched multinodal arms with long axis; subsessile to sessile glandular hairs also present. BASAL LEAVES oblong to elliptic, 5-8 ¥ 0.5-1.0 cm, entire at margin, usually obtuse or rarely acute at the apex, usually attenuate at base, hairy as stem, petiole 1.5-2.0 cm. CAULINE LEAVES similar to basal leaves, gradually passing into sessile floral leaves, narrowly oblong to elliptic, 4-5 ¥ 0.4-0.6 cm, apex usually obtuse or rarely acute, entire at margin, usually attenuate at base, hairy as basal leaves, shortly petiolate to sessile. FLORAL LEAVES oblong to lanceolate, 2.2-2.5 ¥ 0.2-0.5 cm, obtuse at apex, entire at margin, hairy as cauline leaves, sessile. VERTICILLASTERS three-to five-flowered, remote, subsessile to sessile. BRACTE-OLES numerous, herbaceous, linear to lanceolate, 1.0-1.5 mm long, hairy as stem. CALYX ± regular, campanulate, 15-20 ¥ 4-6 mm; teeth subequal, subulate-filiform, ± erect, 8-14 mm long, covered with branched hairs and subsessile to sessile glandular ones. COROLLA pink to purple with white spots on lower lip, 15-21 mm long; tube subequal to calyx tube, 6-8 mm long; upper corolla lip 7-11 ¥ 4-6 mm; lower corolla lip indistinctly trilobed, 8-10 ¥ 6-10 mm.
Phenology: Flowering and fruiting between June and early July.
Distribution and ecology: North-east Iran (endemic ,  Fig. 10C) ; elevation 1000-2400 m.
Conservation status: VU (IUCN, 2008) . It is a very rare plant in the area.
Although the type specimen resembles S. lavandulifolia, we also observed few specimens in Khorasan province (north-east Iran) with calyx similar to S. lavandulifolia but leaves and growing habit similar to S. turcomanica. =Stachys lavandulifolia Vahl var. brachyodon Boiss., Fl. Or. 4: 743 (1879) .
PLANTS perennial, suffruticose herbs with creeping rhizome. STEMS thin, 20-30 cm, densely branched at base, usually simple further up, erect, internodes 2.0-3.0(-3.5) cm long, covered by stellate hairs with a long central arm up to 3 mm and five to eight shorter arms up to 0.5 mm long mixed with some branched multinodal arms with long axis and with stalked glandular and clavate arms. BASAL LEAVES elliptic to oblong-lanceolate, 2-5 ¥ 0.5-1.5 cm, entire to faintiy dentate at margin, obtuse at apex, attenuate at base, hairy as the stem, petiole 1-4 cm. CAULINE LEAVES similar to basal leaves but smaller, oblong to lanceolate, 2.0-2.5 ¥ 0.5-0.7 cm, subssesile to sessile, hairy as basal leaves. FLORAL LEAVES ovate, 1.0-1.5 ¥ 0.8-1.0 cm, shorter than the verticillasters, acute at apex, entire at margin, hairy as cauline leaves, shortly petiolate to sessile. VERTICILLASTERS (three-)four-to six-(eight)-flowered, remote below but congested in a tapering inflorescence above; pedicels minute. BRACTEOLES numerous, herbaceous, linear to lanceolate, 6-8 mm long, hairy as leaves. CALYX ± regular, campanulate, 12-18 ¥ 4-6 mm; teeth subequal, triangular-lanceolate, ± erect, 6-9 mm long, sparsely covered by exserted long vermiform hairs unequally armed and stellate at base mixed with dense subsessile to sessile glandular hairs. COROLLA purple, sometimes with white or pink spots, 16-20 mm long; tube 7-10 mm long, tube slightly longer than or sometimes equal to calyx tube; upper corolla lip 4-6 ¥ 3.0-4.5 mm; lower corolla lip indistinctly trilobed, 8-10 ¥ 7-10 mm.
Distribution and ecology: Iran (endemic , Fig. 10D) ; elevation 1500-2200 m.
Conservation status: VU (IUCN, 2008) . It is a very rare plant in the area. Bornm. & Gauba, Feddes repert. 49: 271 (1940) .
Affinities and variation: Stachys
PLANTS perennial, herbaceous, with woody base. STEM branched at base but simple or slightly branched further up, 20-40 cm, erect, internodes 4-6 cm long, densely covered by branched stellate hairs with two to five arms mixed with subsessile to sessile glandular ones. BASAL LEAVES oblong to elliptic, bicolourous with upper side greenish and almost glabrous and lower side silvery and densely hairy as the stem, 2.5-3.5 ¥ 0.6-0.8 cm, entire at margin, usually acute at apex or rarely acuminate, usually attenuate at base, petiole 0.3-0.5 cm. CAULINE LEAVES similar to basal leaves, gradually passing into sessile floral leaves, oblong to elliptic, 1.5-2.5 ¥ 0.5-1.0 cm, covered by branched hairs and subsessile to sessile glandular hairs, otherwise similar to basal leaves, petiole 0.1-0.2 cm. FLORAL LEAVES elliptic, 0.8-1.0 ¥ 0.2-0.5 cm, subsessile to sessile, acute at apex, entire at margin, hairy as basal leaves. VERTICILLASTERS (four-)five to eight(ten)-flowered, remote, pedicels minute. BRACTEOLES few, herbaceous, linear to lanceolate, 2-4 mm long, with branched hairs along with subsessile to sessile glandular hairs. CALYX ± regular, campanulate, 10-12 ¥ 4-7 mm; teeth subequal, triangular, ± erect, 3.5-4.0 mm long, sparsely covered by exserted long vermiform hairs, unequally armed and stellate at base, mixed with dense subsessile to sessile glandular hairs. COROLLA pink to purple with white or yellow spots on lower lips, 12-18 mm long; tube subequal to calyx tube, 9-12 mm long; upper corolla lip 4-6 ¥ 2.5-4.0 mm; lower corolla lip indistinctly trilobed, 6-8 ¥ 7-10 mm.
Phenology: Flowering and fruiting between June and mid July.
Distribution and ecology:
North-east Iran (endemic, Fig. 10D ), elevation 700-1500 m.
Affinities and variation:
We were not able to find the type specimen of S. ¥ leucomalla in B, although we studied all other materials indicated by Rechinger (1982) as S. ¥ leucomalla. Among these samples, Ferguson 180 and Sharif 1a and 1b are S. inflata, Rechinger 5582 is an immature specimen probably also representing S. inflata, but Koelz 16318 represents S. turcomanica. The final status of this taxon can only be clarified after studying the type material and visiting the type locality, which is not easy to trace. 
CONCLUSION
Twenty-two species and nine subspecies of Stachys are recognized in Iran. Furthermore, two hybrids are known in the country and one hybrid is left as doubtful. Based on our detailed field and herbarium studies the hybrid species occur only in locations where two parent species are frequent and sympatric. The hybrid taxa are generally rare and include mostly a few individuals. Although the number of morphological synapomorphies in some sections of Stachys are relatively high (e.g. sections Fragilicaulis and Eriostomum) indicating their possible monophyly, some other sections seem to be heterogeneous and probably non-monophyletic (for instance sections Olisia and Ambleia). Due to the worldwide distribution of the genus, its medicinal applications and the larger number of species, a subgeneric classification of the genus based on a molecular phylogeny seems to be the next important step among various potential research disciplines in Stachys. 
